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COMPLETE SPECIFICATION 
New Biguanide Salts 
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We, Imperial Chemig-vl Iotustrtes 
Limited, of Imperial Chemical House, Mill- 
bank, London, S.W.I, a British Company, do 
hereby declare the invention, for which we 
pray chat a patent may be granted to us, and 
the method by which it is to be peuformed, 
to be particularly described in and by the 
following statement: — 

This invention relates to new biguanide 
salts and more particularly it relates to new 
bis-biguanide salts which are lipoid soluble 
and which are useful anti-bacterial agents. 

In United Kingdom Patent Specification 
No. 705.338 there are described and mimed 
new bactericidal substances of the formula: — 


A-NK-C -MK-C-fm-fCH,; -NK-C-NH-C 
H II u n if M 


wherein A .stands for a phenyl radical which 
is substituted by alkyl, alkoxy, nitro or halo- 
gen, wherein the two A's may be the same or 
different and wherein n is an integer from 3 
to 9 inclusive and wherein the polymethylene 
chain may be interrupted by oxygen atoms 
and/or by aromatic nuclei. There are therein 
described the hydrochloride salts of certain of 
these new substances. 

In United Kingdom Patent Specification 
No. 710,105 there are described and claimed 
fungicidal and bactericidal compositions 
which comprise one or more bis-biguanides 
of the formula: — 


A-NH-C-MH-C-NH-X-MH-C-NH-C-MH5 
II il ii It 

NH NH NH .SH 


wherein A and B stand for aromatic nuclei, 
the same or different, optionally substituted 
by one or more hydroxy, halogen, nitro, alkyl 
35 or alkoxy_radii*ais and X stands for a bridg- 


20 
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ing group which is a hydrocarbon or a di- 
alkoxy benzene radical of not more than 15 
carbon atoms, preferably in the form of their 
salts, and for each 100 parts by weight of the 
bis-biguanide between 50 and 20,000 pans bv 
weight of one or more substances of known 
wetting or detergent properties. Tnere are 
described therein the hydrochloride and 
acetate salts of certain of the said bis- 
biguanides. 

In United Kingdom Patent Specification 

N ^L 8 ^ 9 .?Z-^ er ^-^ r ^.^ sc i ribed - and claimed 
new bis-biguanides : ""which are or the 
formula : — 

. R 


II 
NH 


NH 


40 


45 


50 


wherein .jjtands Jot a 2!}enyL radical which 
may optionally be substituted by alkyl, aikoxv 
or nitro group-s or by halosen. wherein X 
T n WV n a tetf radical of not more 
^4%^ ar ^ ori atoms, wherein R stands for 
nytfrogen or for an alkyl radical or an araikvl 
radical, and wherein n is an integer from 'l 
^J^^m^y^\n tnigolvraeivieoe" 
^ a jn_(CH ? ) Q may optionally ... be imerruoted" 
-°7 atoms ind/o L _bv. aroma tic' nuclei, 

and the salts thereof. As suitable salts there 
are particularly mentioned in the said soeci- 
ficanon those salts derived from the common 
inorganic acids for example the hydrochlorides 
or from the common organic acids for ex- 
??£ le „ che ac ewtes, the sa^a^mTiemf-'soltibie' 
in aqueous solvents for example water 

i-^/H^- CeC l Kingdom Patenc Application No. 
l/^60/^o (Specification N r o. S15 925) r R er- 
are described and claimed new salts o/bis- 
oiguanides of the formula: — 

A-X-NH-C-NH-C-fW- (CH^-NH-c-nh- C -NH-X-4 
MH NH 


3D 
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NH 
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NH 
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wherein A stands for a phenyl radical which 
may be substituted by halogen atoms or by 
alkyl radicals containing not more than 3 
carbon atoms, wherein X stands for a direct 
linkage or for an alkylene radical of not more 
than 3 carbon atomSj^wherein m is an integer 
from 2 to 12 inclusive, and wherein the poly- 
methylene chain (CH*)* may optionally bz 
interrupted by oxygen atoms, with polyhydr- 
oxycarboxylic acids containing not more than 
6 carbon atoms. In United Kingdom Patent 
Application No. 17461/56 (Specification No. 
815,300) there are described and claimed new 
salts of bis-biguanides of the formula : — 

A-NH-C-KH-C-NH- (CH^)_ -NH-C-NH-C-rlH-A 


It 
NH 


(I 
NH 


it 

NH 
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wherein A -stands for a phenyl radical which 
may optionally 'be substituted by aikyi radicals 
or by halogen atoms, and wherein m is an 
integer from 2 — 12 inclusive, with hydroxy- 
alkane suiphonic acids of the formula : — 

R — CH 2 — SO-H 

wherein R stands for an alkyl radical sub- 
stituted by at least one hydroxyl group and 
which may optionally bear further substitu- 
ents. It is further stated in both of these 
specifications that these new bis-biguanide 
salts are highly soluble in water and are more 
useful man the known less soluble salts of 
the said bis-biguanides derived from the com- 
mon inorganic acids for example the hydro- 
chlorides or from the common organic acids 

far ^vnmnff* r'np> in»nw»s 


JO 
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In none of the above specifications have 
there been specifically described lipoid soluble 
salts of the bis-biguanides of the kind stated 
with fatty acids having finite solubility In 
water. 

We have now found that certain bis- 
biguanides of the kind stated form salts with 
fatty acids having finite solubility in water 
and that these salts have properties entirely 
different from those of the bis-biguanide salts 
previously described. The new salts are of 
high lipoid solubility and low water solubility. 
In spite of the low degree of water solubility 
these salts possess antibacterial and antifungal 
action by reason of their solubility in oil and, 
possibly 'because of their low solubility in 
water, they are non-irritanr. They are thus of 
value in the treatment of infections of bacterial 
and/or fungal origin in general and more par- 
ticularly they are of superior value to the 
known bis-biguanide salts mentioned above 
in ±e treatment of infections of bacterial 
and/or fungal origin in circumstances which 
require penetration of the active agent into or 
through lipoid material and/or a measure of 
water-reDeilance. 


Thus according to the invention we pro- 
vide new salts of bis-biguanides of the 
formula : — 


i 


60 


I I 

A-X-W-C-KK-C - (CH?) m - MH-ONH-C- N-X -A 
II If |l II 

?-JH NH NH NH 


wherein A stands for a phenvi radical which 
may be substituted by alkyl, 'aikoxv, or nitxo 
groups or by halogen, wherein R stands for 
hydrogen or for an alkyl radical or an aralkyl 
radical, wherein X stands f or a direct linkage 
QO&r. Jin^ aUcyjene rad 

^iS'L.atPn". wne7eii}7n^ from 
2 to 12 inclusive and wherein 'tfie "poly-"" 
metfiylerie chain '^C&CVrriay. optionally be 
interrupted by oxygen atoms and/or by 
aromatic nuclei, with C„— C. r( aliphatic and 
oiefinic acids and those C-substituted deriva- 
tives thereof ?:hich are monohydroxy, carb- 
oxy at ester derivatives thereof. 

As suitable bis-biguanides for use in the 
salts of che invention there may be mentioned 
those bis-biguanides which are disclosed in 
said United Kingdom Patent Speculations 
Nos. 705,338 and 7S5 3 937 : and in particular 
those of the above formula wherein A stands 
for a halogen-substituted phenyl or benzyl 
group, and $zill more particularly there mav 
be mentioned 1 : S-di-'N". : N\ ! -p-:hloro- 
phenyibiguanido-Nv, :>; ; ! ;-hexane. also known 
as CbJorhexidine, and 1 : 6-di-'N, : N. l -p- 
chiorbenzylbiguanido-N".. : N\ : )-hexane. 

T!:e C, : — C-. : aliphatic pn^ .^"ni',; inVfo 
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70 


75 


80 


85 


ana saul C-substiruted derivatives thereof may 
be of natural or synthetic origin. 

As suitable aliphatic acids for use in the 
salts of che invention there may be mentioned 
straight-chain G ; — C Vi aliphatic acids for ex- 
ample arachidic acid, stearic acid, palmitic 
acid and lauric acid, and branched chain 
C, : — Cc. ; aliphatic acids. 

As suitable oiefinic acids for use in the 
salts of the invention there may be mentioned 
straight chain C i; — C c , ; oiefinic acids for ex- 
ample oleic acid, Iinoleic acid and Iinolenic 
acid. 

As suitable C- substituted derivatives of the 
said acids there may be mentioned for ex- 
ample those wherein the substituent is a carb- 
oxyl group or an ester rhercof with, for ex- 
ample, a monohydric alcohol or with a 
partially esterified polyhydric alcohol, for ex- 
ample with a glycerol di-ester. 

As a suitable manohydroxy derivative of the 
said acid there may be mentioned, for exam- 
ple, ricinoleie acid. 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
of the said new bis-biguanide salts which 
comprises interaction of a C, — C-. : aliphatic 
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or olefinic acid or a C-substicuted derivative 
thereof, or a salt thereof, with a bis-biguanide 
ox" the above-stated formula or a salt thereof. 
The process, in the case where the C c — C 
5 aliphatic or oieiinic acid or a C-substiruted 
derivative thereof is interacted with the bis- 
biguanide base, may conveniently be carried 
out in a liquid medium for example in an 
alcoholic medium. Alternatively a salt of the 
10 said acid, for example an alkali salt, for ex- 
ample a sodium salt, may be interacted in an 
aqueous medium with a water soluble salt of 
the bis-biguanide for example a salt derived 
_ * rom *e common inorganic zcids for example 
Id a hydrochloride or from the common organic 
/aads for example anjeetate or from the polv- 

nydroxycarboxylic addr^fbT-^^ffifflBiF*; 
^fucbnaT***— — * 
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stated above it has been found chat the 
' ^J* 0 * ^ invention have high lipoid- 
solubility and low water-solubility and are 
■superior as antibacterial and antifungal agents 
to known bis-biguanide salts in circumstances 
which require penetration of the active a*ent 
into or through lipoid material and/or a 
measure of water-repeilance. 

Thus according co yet a further feature of 
tne invention we provide antimicrobial and 
antifungal compositions comprising as active 
antimicrobial and antifungal agent one or 
more of the new salts_o f the in vention in 
admixture with an£[n£^in^ 

As examples of such composIuonTHmere 
may be mentioned in particular comtiosrions 
suitable. tor topical application in the pharm- 
aceutical and veterinary fields. One advantage 
or the compositions of the invention fSr 
topical application over similar compositions 
comprising as active ingredient other known 
bis-otguanide saks lies* in their reduced 
irritancy to delicate tissue It has been found 
for example that Chlorhexidine disterare is 
non-imrant when applied, to tissues The 
compositions of the invention are thus ideal 
tor use for example in the treatment of eye 
infections and to prevent infection in cases of 
eye injury and also in the treatment of in- 
fections of the ear. As a further example of 
such use there may be mentioned the'treat- 
naent or bovine mastitis m which it is essential 
mac the medicament used be non-irritant 
Another advantage oossessed by such com- 
positions derives from the preferential lipoid 
solubility of the active agents thereof, which 
property assists penetration into and fixation 
oy body tissues while Drotectim? against too 
rapid dilution by and dirrusion into anv 
aqueous phase which may also be present. In 
the. case of mastitis cired above for example 
it is also advantageous for the active in- 
gredient to be soluble in the oil phase of the 
milk. 

t Suitable compositions of the invention for 
pnarmaceutical and veterinarv use by tooical 
application include solutions, suspensions. 


ointments, powders and the like. The salts of 
che invention are preferentially wetted bv 
organic liquids rather than by witer and their 
partition i as between waier and J££ 
immiscible organic liquids is generally speak- 70 
ing substantially in favour of the non-aqueous 
phase The said salts have a relatively hiS 
solub.hty in lipoid and lipophilic materials, 
both natural and synthetic, for example in 
narura oils or fats of vegetable oK for 75 
example castor oil arachis oil, sesame $ and 

E d ( la ^ « higher aliphatic esten, 
alconols, nydrocarbons and the like. Many of 
the excipients in standard pharmaceutical and 30 
• rn^| 2ry f07n ] u ! adons > Particularly for 
topical use, are of this nature and such vehicles " 
are particularly appropriate for me new faS 
of the invention. The solubility of these salts 

vl£^^^ « of special 

^^^re3nt:on:of- s kin^ infections in" 
^SJ ^ salts are, absorbed IritQ the sub- 
cutaneous layers as the oil is made IS pent ' 
*ate oy indication. The resistance to attack 90 
by aqueous media afforded by the resistance 
to wetting both of the new silts and of the 

an £™ aUOn$ , COntainfn S *« also plavs 
an important role m the efficacy of coraoosi- 
uons or tins type Because of s'uch resKe 95 
» Ch 1 S3ld 5alts and rhe compositions 
SLr ;/ l3 ° ° f I aIUe in * c ^ent of 

ThT a-^T nS t0 baCt£da Md ^gi. . 

int. a alts : ana compositions of the mven'-on 
rnay oe used in conjunction with or may ccn~ 100 
atn other known antimicrobial and annual 
agents tor example other known bis-biguanfdc 
*ale not possessing lipoid solubility 
bvZ fn? nC ?° n L S iilusrr ^ d but not limited 

' Example l 

One pan of l:6-di^N I ^.i.«. c i 1 i ore . 
phenyld,gua„ido-N ; : N,>)-he X ane diaita °™n 
solution m 20 parts of water at 60°C. is added 1 10 
slowly wtth stirring to a solution of onTwS 

(Wi-Ni'^-chlorophenyldiguamda - N.'N'l. 

wS C a„ d d r S " filKrKl ' WKhed With & »» 
Example 2 

sum „ refluxed for 2 hours or X 

m Xw, nltered and -vasned and -here is thus 

SSL V %^:^hteropheS 125 
§uaniao-N..N.')-nexane dilaurate 

Example 3 

If i >r^ St v r , 011 » a dded 0.5 parr 

of Iro-dKM.rN.^.ch, or0 ph enyidi guanido- 130 
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NVN 5 l )-hexane in line' powder. The mixture 
is stirred at 60 C C. for 15 minutes and it is 
then cooled and filtered to give a solution of 
1 part of 1 : 6-ii-(N\ : Ni l -/)-chlorophenyl- 

5 diguaxudo-N,:N'- l )-hexane dioleate in 100. 
parts of castor oil. 

Example 4 
To 100 parts of castor oil sterilised by heat- 
ing to 150 C C. for one hour, followed by cool- 

10 ing to 60 C C. there is added 0.5 part of 1 : 6- 
di - ( N- : Nt 1 - p - clilorop henyldiguanido- 

N. : ^755^^I?^5Srir^^ e rnixture is 
ttiff^un^^Tct^f^imon is formed. There . 
is thus obtained a solution suitable for use as 
15 antiseptic eye drops. 

E:w\aii>le 5 
To a solution of 2 parts of polyoxyethylene 
(20) sorb i tan monooleace in 70 parts of castor 
oil there are added 20 parts of finely powdered 
20 1: 6 - di - (|s\: N.^p-chlorophenyldig^anidp- 
N. : N./^hexajie^^ the mixture is 

surreoT ' unuT bnfforin'rThe composition thus 
formed is suitable for the treatment of 
bacterial and fungal infections of the ear. 
25 Example 6 

To a solution of 5 pans of oleic acid in 
90 parts of castor oil at 70°C there are added 
5 parts of l-6-di-.N, : N= ^p-chloro phenyl 
<%uanj dp-N" -.^N^hexane a nd me~niixtu re 
30 is Tarred for 0 minutes, cooled and homo- 
genised to give a uniform dispersion. The 
product so obtained is suitable for oral or 
rectal administration in the treatment of 
bacterial infections of the intestine. 
35 Example 7 

A solution of 10 parts of yellow soft paramn 
and 5 parts of a pciyoxyethylene sorbitan 
mono-oleate in 60 pans of castor oil is 
sterilised by hea t ing lu 15Q~C. f o r one hour — 
and is then cooled to 50 °C. To this is added 
25 parts of 1 : o-di-fNiN^-p-chlorophenyl- 
diguanido-N". : N-'^-hexane dioleate in fine 
powder. The mixture uius obtained may be 
used as an intramammary cream suitable .for 
the treatment of bovine mastitis. 

Example 8 
0.5 part of 1 : 6-di -(N 1 : NZ-p-chloro- 
piienyJdiguanidorNri^^exine lmoieate' is 
dissolved with stirring "in" a ' mixture of 20 
parts of castor oil and 3 pans of cetostearyi 
alcohol at 50 Q C. and to this is added a solu- 
tion of 0.3 part of Cetrimide in 70 pans of 
water at the same temperature. Stirring is 
continued to form an emulsion which is ad- 
55 justed to a total of 100 pans by the addition 
of warm water, homogenised and cooled. The 
oil-in-water cream thus formed is suitable for 
topical use as a preventative of and as a treat- 
ment for bacterial infections of the skin. 
60 Example 9 ■ 

To a molten mixture of 10 pans of castor 
oil, 7 oarts of stearic add and 2 parts of 
cetostea'rvi alcohol at 70 2 C. there is added 
with stirring 0.5 pan of 1 : 6-di-(N t : N.^-p- 
65 chlorophenvldiguanido-N- : N*- l )-hexane and 


40 
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50 


stirring and heating are continued until a uni- 
form solution is obtained. To this is added a 
solution of 0.5 part of Cetrimide in SO pans 
of water and the mixture is stirred and homo- 
genised to give an antiseptic cream suitable for 70 
medical or veterinary purposes. 

WHAT V7E CLAIM IS : — 

1. Salts of bis-bisuanides of the formula : — 


i I 

l J II II || II 

NH 


NH 


II 

NH 


II 

NH 


wherein A) stands for a phenyl radical which 75 
may- be substituted by alley]," 'alko'xy, or nitro 
groups or^by halogen, wherein" R . stands" for 
nyxTfogch or for an alkyi radical or an aralkyl 
radical, wherein Xj&3k4s Jor^a; direct linkage 
or for an alkylerig . radical- of - net. more than 3 80 
carppnT atpins, wherein m is an integer from 
2 so 12 in clusive, aiid wherein the polymethyl- 
ene chain (CHj),,. may optionally be inter- 
rupted by "oxygen "atoms and/or by aromatic 
nuclei, wich C- — C-. aliphatic or olefinic acids 85 
or those C-substituted derivatives thereof 
which are monohydroxy, carboxy or ester 
derivatives thereof. 

2. Salts, as claimed tn Claim I, of bis- 
biguanides of the formula stated in Claim I 90^ 
wherein A stands for a halogen- substituted 
phenyl or benzyl group. 

3. Salts, as claimed in Claim I, of 1 : 5-dt- 
(N. : N. : -/)-chlorophenylbiguanido - N. : N" : ' "- 
hexane. 95 

4. Sales, as claimed in Claim 1. of 1 : 6-di- 
(N. : Nv)-p-chiorbenzylbiguanido - N" ; :N- ! )- 
hcxans. 


5. Salts, as claimed in Claims I — k the 
acid component of which is arachidic acid. 100 
steric acid, palmitic acid, iauric acid, or other 
straight-chain C. ; — C... ; aliphatic acid. 

6. Salts, as claimed in Claims 1 — \ t the 
acid component of which is oleic acid, linoleic 
acid, linolenic acid, or other straight-chain 105 
C i; — C : , ; olennic acid. 

7. Salts, as claimed in Claims 1 — \, where- 
in the acid component is an ester of a carboxy- 
substituted C. ; — C 3r , aliphatic or olefinic acid 
with a monohydric alcohol or with a panially HO 
esterified polyhydric alcohol, for example with 

a glycerol di-ester. 

8. Salts, as claimed in Claims I — [ t where- 
in the acid component is ricinoleic acid. 

9. Process for the manufacture of the bis- 115 
biguanide salts claimed in Claims 1 — S which 
comprises interaction of a Q — Q- aliphatic 

or olennic acid or a C-substiruted derivative 
thereof, or a salt thereof, with a bis-biguanide 
of the formula stated in Claim 1, or a- salt 120 
thereof. 

10. Antimicrobial and antifungal composi- 
tions comprising as active antimicrobial and 
antifungal agen: one or more of the salts 


343,676 


claimed in Claims 1 — S . .dmixture with an 
inert diluent or carrier. 

11. Salts, as claimed in Claims 1 — 8, as 
hereinbefore denned and especially with refer- 
ence to the foregoing Examples 1 and 2. 

12. Process, as claimed in Claim 9, as 
hereinbefore denned and especially with re- 


ference to the foregoing samples 1 and 2. 

13. Compositions, as claimed in Claim 10, 
as hereinbefore denned and especially with 
reference to the foregoing Examples 3 — 9 in- 
clusive. 

ALFRED 0. BALL, 
Agent for the Applicants. 


PROVISIONAL SPECIFICATION 
New Biguanicfe Salts 


We, Imperial Chemical Industries 
Limited, of Imperial Chemical House, Miil- 
15 bank, London, S.W.I, a British Company, do 
hereby declare this invention to be described 
in the following statement: — 

This invention relates to new biguanide 
salts and more particularly it relates to new 
20 bis-biguanide salts which are lipoid soluble 
and which are useful anti-bacterial agents. 

In United Kingdom Patent Specification 
No. 705,33 S there are described and claimed 
new bactericidal substances of xhe formula : — 


A-NH-C -NH-C-NH-f CH_ ] -NH-C-NH-C-NH-A 

23 * II II l n || II 

NH NH ' NH NH 


wherein A stands for a phenyl radical which 
is substituted by alkyl, ajkojcy^ nitro or halo- 
gen, wherein the two A's may be the same or 
different and wherein n is an integer from 3 

50 to 9 inclusive and wherein the polymethylene 
chain may be interrupted by oxygen atoms 
and/or by aromatic nuclei. There are therein 
described the hydrochloride salts of certain of 
these new substances. 

35 In United Kingdom Patent Soecification 


No. 710,105 there are described and claimed 
fungicidal and bactericidal compositions 
which comprise one or more bis-biguanides 
of the formula: — 


A-NH-C-NH-C-NH-X-NH-C-MH-C-NHa 

l( II tf tl 

NH NH NH NH 


wherein A and B stand for aromatic nuclei, 
the same or different, optionally substituted 
by one or more hydroxy, halogen, nitro, alkyl 
or alkoxy radicals and X stands for a bridg- 
ing group which is a hydrocarbon or a di- 
alkoxy benzene radical of not more than 15 
carbon atoms, preferably in the form of their 
salts, and for each 100 pans by weight of the 
bis-biguanide between 50 and 20,000 parts by 
weight of one or more substances of known 
wetting or detergent properties. There are 
described therein die hydrochloride and 
acetate salts of certain of the said bis- 
biguanides. 

In United Kingdom Patent Specification 
No. 785,937 there are described and claimed 
new bis-biguanides which are of the 
formula : — 


to 
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A — X — N-MZ-i-NH—C— NH — (CH*) B — NH — C — NH — C — N — X — A 

II II : II I 

NH NH : NH NH 


60 wherein A stands for a phenyl radical which 
may optionally be substituted by alkyl, alkoxy 
or nitro groups or by halogen, wherein X 
stands for an alkyiene radical of not more 
than 3 carbon atoms, wherein R stands for 

65 hydrogen or for an alkyl radical or an araikyl 
radical, and wherein n is an integer from 2 
to 12 inclusive and wherein the polymethylene 
chain (CH 2 ) a may optionally be interrupted 
by oxygen atoms and/or by aromatic nuclei, 

70 and the salts thereof. As suitable salrs there 
are particularly mentioned in the said speci- 
fication those salts derived from the common 
inorganic acids for example the hydrochlorides 
or from the common organic acids for ex- 

75 ample the acetates, the said salts being soluble 
in aqueous solvents for example water. 

In United Kingdom Patent Aoolication No. 
17460/56 (Serial No. 315,925) there are 


described and claimed new salts of bis- 
biguanides of the formula: — 80 

A-X-M-C-NH-C-MH-(CH2)m-^H-C-NH-C-M-X -A 

ti ii it ii 

NH NH NH NH 


wherein A stands for a phenyl radical which 
may be substituted by alkyl, alkoxy, or nitro 
groups or by halogen and wherein the two 
A's may be the same or duTerent, wherein R 85 
and R l , which may be the same or different, 
stand for hydrogen or for an alkyl radical or 
an araikyl radical, wherein X and X\ which 
may be the same or different, stand for a 
direct linkage or for an alkyiene radical of not 90 
more than 3 carbon atoms, wherein m is an 
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10 


integer L. 2 co 12 inclusive and wherein 
che poiymethyiene chain (CH.)* may option- 
ally be interrupted for example by oxygen 
atoms and/or by aromatic nuclei, with poly- 
hydroxycarboxylic acids and in Uaiced King- 
dom Patent Application No. 17461/56 fSeriai 
No. 815,300) there are described and claimed 
new salts or bis-biguanides of the same 
formula with hydroxyaJkane sulphonic acids 
of che formula : — 


15 


20 


25 


30 


35 


40 


R 11 — CH Z — SO.H 

wherein R u stands for an aikl radical sub- 
stituted by ac least one hydroxyl group and 
which may optionally bear further subsrituents. 
It is further stated in both of these applica- 
tions that these new bis-biguanides salts are 
highly soluble in water and are more useful 
than the known less soluble salts of rhe said 
bis-biguanides derived from rhe common in- 
organic acids for example the hdrochlorides 
or from the common organic acids for exam- 
ple the acetates. 

In none of the above specifications have 
there been specifically described liooid soluble 
salts of the bis-biguanides of the "kind stated 
with fatty acids having finite solubility in 
water. 

We have now found that bis-biguanides 
of the^ kind stated form salts with 
ratty acids having finite solubility in water 
and that these salts have properties entirely 
different from those of the bis-biguanide salts 
previously described. The new salts are of 
high lipoid soiubility and low water solubilicv. 
In spite of che low degree of water solubility 
these saks possess antibacterial and antifungal 
action by reason of their solubility in oii and, 
possibly because of their low solubility in 
water, they are non-irr itant. They are thus of 
value m ens treatment of iiifcuiW* .jf Ungual - 


45 


50 


55 


and/or fungal origin in general ana more pa 
ticuiariy they are of superior value to 'the 
known bis-biguanide salts mentioned above 
in the treatment of infections of bacterial 
and/or fungal origin in circumstances which 
require penetration of the active agent into or 
through lipoid material and/or a measure of 
water-repellance. 

Thus according to the invention we pro- 
vide new salts of bis-biguanides of the 
formula: — 

* R 
1 I 

A-X-N-C-NH-C-NH-(CH 2 ) nT MH-ONH-C- N-X -A 
>> If II II 

>1H NH NH NH 

wherein A stands for a phenyl radical which 
may be substituted by atkyl, alkoxy, or nitro 
groups or by halogen and wherein the two A's 
may be the same or different, wherein R and 
R\ which may be the same or different, stand 
for hydrogen or for an alky! radical or an 


aralkyl i^cai, wherein X and X', whicu may 
oc cne same or auierent, stand ror a direct 
unlcage or lor an aiKyiene racucai or not more 
tnan 5 caroon atoms, wncrcin m is an integer 
irora I to U inclusive and wnerein tne poty- 
meaiyiene cnam ^ti z ) m may optionally oe 
interrupted for example oy oxygen atoms and/ 
or by aromatic nuclei, witn U— C- tf aliphauc 
ana oleimic acias and C-suostituted oeriva- 
tives thereof. 

As suitable bis-biguanides for use in the 
salts of the invention there may be mentioned 
in particular those of the above formula 
wnerein A stands for a halogcn-subsutured 
pnenyi or benzyl group, and szill more par- 
ticularly there may be mentioned l:6-di- 
N.cN^-p-chlorophenylbiguanido - N- - N.-> 
hexane, also known as Chiorhexidine, and 

: 6 jf l - C N x - N^-p-chiorbenzyibiguanido- 
;-hexane. 

The C,— C, 0 aliphatic and olefinic acids 
and C-substuuted derivatives thereof may be 
or natural or of synthetic origin. 

As suitable aliphatic acids for use in the 
salts of the invention there may be mentioned 
straight-chain C fi — C =a aliphatic acids for ex- 
ample arachidic acid, stearic acid, oalmitic 
acia and iauric acid, and branched chain 

— C :c aliphatic acids. 

As suitable olefinic acids for use in the 
salts or the invention there may be mentioned 
straight chain Q— olefinic acids for ex- 
ample oleic acid, iinoleic acid and linolenic 
acid. 

As suitable C-substituced derivatives of the 
said acids there may be mentioned for ex- 
ample chose wherein the subsequent is a carb- 
oxyi group or a derivative chereof for exam- 
ple an ester chereof with, for example, a 
mononydric alcohol or with a polyhvdric 
alcohoi residue, for examole with a a| VC erol 
tu-eiuu iCiidue 1 3 ' 
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A$ suitable C-substitured derivatives of the 
said acids there may further be mentioned for 
example those wherein the substiruent is a 
hydroxy! radical for example ricinoleic acid 
or a derivative thereof. 105 

According to a further feature of the inven- 
tion we provide a process for the manufacture 
ot tne said new bis-biguanide salts which 
comprises interaction of a Q.— C. aliphatic 
or olefinic acid or a C-substituted derivative HO 
thereor, or a salt thereof, wkh a bis-biguanide 
or tne above-stated formula or a salt thereof. 

Tne process, in the case where the C— C 
aliphatic or olennic acid or a C-substituted 
derivative rnereof is interacted with the hi*- 115 
oiguamde base, may conveniently be carried 
out m a liquid medium for examole in an 
aiconohc medium. Alternatively a salt of the 
said acid, for example an alkali salt, for ex- 
ample a scdium salt, may be interacted in an 120 
aqueous medium with a water soluble salt of 
the bis-biguanide for example a salt derived 
rrom the common inorganic acids for examole 
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a hydrochloride or frum the common organic 
. acids for example an acetate or from the poly- 
hydroxycarboxylic acids for example a 
gluconate. 

5 . As stated abov: it has been found chat the 
salts of the invention high above lipoid- 
solubility and low water-solubility and are 
superior as antibacterial and antifungal agents 
to known bis-biguanide salts in circumstances 

* 10 which require penetration of the active agent 
into or through lipoid material and/or a 
measure of water-repellance. 

Thus according to yet a further feature of 
the invention we provide antimicrobial and 

15 antifungal compositions comprising as active 
antimicrobial and antifungal agent one or 
. more of the new salts of the invention. 
. As examples of such compositions there 
may be mentioned in particular compositions 

20 suitable for topical application in the pharm- 
aceutical and veterinary fields. One advantage 
of the compositions of the invention for 
topical application over similar compositions 
comprising as active ingredient other known 

25 bis-biguanide salts lies in their reduced 
irritancy to delicate tissues. It has been found 
for example that Chlorhexidine distearate is 
non-irritant when applied to tissues. The 
compositions of the invention are thus ideal 

30 for use for example in the treatment of eye 
infections and to prevent infection in cases of 
eye injury and also in the treatment of in- 
fections of the ear. As a further example of 
such use there may be mentioned the treat- 

35 ment of bovine mastitis in which it is essential 
that the medicament used be non-irritant. 
Another advantage possessed by such com- 
positions derives from the preferential lipoid 
solubility of the active agents thereof, which 

40 property assists penetration into and fixation 
by body tissues while protecting against too 
rapid dilution by and diffusion into any 
aqueous phase which may also be present. In 
the case of mastitis cited above for example 

45 it is also advantageous for the active in- 
gredient to be soluble in the oil phase of the 
milk. 

Suitable compositions of the invention for 
pharmaceutical and veterinary use by topical 

50 application include solutions, suspensions, 
ointments, powders and die like. The salts of 
the invention are preferentially wetted by 
organic liquids rather than by water and their 
partition as between water and water- 

55 immiscible organic liquids is generally speak- 
ing substantially in favour of the non- aqueous 
phase. The said salts have a relatively high 
solubility in lipoid and lipophilic materials, 
both natural and synthetic, for example in 

60 natural oils or fats of vegetable origin for 
example castor oil, arachts oil, sesame oil and 
palm oil. in fats of animal origin for example 
prepared lard, in higher aliphatic esters, 
alcohols, hydrocarbons and the like. Many of 

65 the excipients in standard pharmaceutical and 


veterinary formulations, particularly for 
topical use, are of this nature and such vehicles 
are particularly appropriate for the new saits 
of the invention, lhe solubility of these saits 
in oils and their preferential solubility in the 70 
oil phase of aqueous emulsions are of special 
value in the prevention of skin infections in 
that the new salts are absorbed into the sub- 
cutaneous layers as the oil is made to pene- 
trate by infrication. Tae resistance to attack 75 
by aqueous media arrorded by the resistance 
to wetting both of the new saits and of the 
oil formulations containing them also plays 
an important role in the efficacy of composi- 
tions of this type. Because of such resistance 80 
properties the said salts and the compositions 
thereof are also of value in the treatment of 
intestinal infections due to bacteria and fungi. 

The salts and compositions of the invention 
may be used in conjunction with or may con- 85 
tain other known antimicrobial and antifungal 
agents for example other known bis-biguanide 
salts not possessing lipoid solubility. 

The invention is illustrated but not limited 
by the following Examples in which the parts 90 
are by weight: — 

Example 1 

One part of i : o-di-(N, : N, '-p-chloro- 
phenykiiguanido-N\ : N : l )-hexane diacetate in 
solution in 20 pans of water at 60=C. is added 95 
slowly with stirring to .a solution of one part 
of sodium stearate in 50 parts of water at 
60°C xhe resulting precipitate of l:6-di- 
(N\: NZ-p-chlorophenyidiguanido - N ; :N- 1 )- 
hexane distearate is filtered, washed with hot 100 
water and dried. 

Example 2 
To a solution of 4 pans of lauric acid in 
50 parts of ethanol at 6*0°C. there are added 
3 pans of lio-dKN^N.^-p-chlorooheavl- 105 
diguanido-N.rN.^-hexane and the suspen- 
sion is reiiuxed for 2 hours or until sal: 
formation is complere. The mixture is cooled 
in ice, filtered and washed and chere is thus 
formed 1 : 6-di-(N t : N\ '-p-chloroDhenvldi- 1 10 
guanido-N. : N. l )-hexane dilaurate. ' 

Example 3 

To a solution of 0.56 pan of oleic acid in 
99 pans of castor oil there is added 0.5 part 
of 1 : 6-di-(N. : N^-p-chiorophenyidiguanido- 115 
^ : N. l )-hexane in fine powder. The mixture 
is stirred at 60°C. for 15 minutes and it is 
then cooled and filtered to give a solution of 
1 part of l^-cuVN-.rN^-p-chioroohenvi- 
diguamdo-NT.:N. l )-hexane dioleate in 100 120 
parts of castor oil. 

Example 4 
To 100 parts of castor oil sterilised by heat- 
ing to 150°C. for one hour, followed bv cool- 
ing to 50°C. there is added 0.5 pan of 1 : 6- 125 
vi " " p ' c ^ oro P ne nyldiguanido- 

N.:>L l )-hexane distearare. The' mixture is 
stirred until a clear solution is formed. There 
is thus obtained a solution suitable for use as 
antiseptic eye drops. 130 
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Example 5 
To a solution of 2 pares of polyo:tycthylene 
(20) sorbitan monooleate in 70 parts of castor 
oil there are added 20 pans of finely powdered 
5 1 : 6 - di - (N\ : N^-p-chlorophenyidiguanido- 
N 5 :N 3 l )-hexane dioleate and the mixture is 
stirred until uniform. The composition thus 
formed is suitable for the treatment of 
bacterial and fungal infections of the ear. 
10 Example 6 

To a solution of 5 pans of oleic acid in 
90 parts of castor oil at 70 °C there are added 
5^ parts of l-6-di-(N t : NV-p-chlorophenyi- 
diguanido-N". : N- l )-hexane and the mixture 
15 is stirred for 15 minutes, ccoied and homo- 
genised to give a uniform dispersion. The 
product so obtained is suitable for oral or 
rectal administration in the treatment of 
bacterial infections of the intestines. 
20 Example 7 

A solution of 10 parts of yellow soft paraffin 
and 5 parts of a polyoxyethylene sorbitan 
mono-oleate in 60 pans of castor oil is 
sterilised by heating co 150°C. for one hour 
25 and is then cooled to 60°C To this is added 
25 parts of 1 : S-di-CNtN^-p-chlorophenyi- 
diguaaido-NjiN^-hexane dioleate in iine 
powder. The mixture thus obtained may be 
used as an intrammary cream suitable for 
30 the treatment of bovine mastitis. 

Example 8 
0.5 part of 1 : 6-dt-^N, : N t l -/>-chIoro- 
phenyldiguajiido-N- : j l )-hexane linoleate is 
dissolved with stirring in a mixture of 20 
35 parrs of castor oil and 8 parts of cetostearyl 
alcohol at 60°C and to this is added a solu- 
tion of 0.3 pare of Cecrimide in 70 parts of 


water at me iame temperature. Stirring is 
continued co form an emulsion which is ad- 
justed to a total of 100 parts by the addition 40 
of warm water, homogenised and cooled. The 
oil-in-water cream thus formed is suitable for 
topical use as a preventative of and as a treat- 
ment tor bacterial infections of the skin. 

Example 9 45 
To a moken mixture of 10 parts of castor 
oil, 7 parts of stearic add and 2 parrs of. 
cetostearyl alcohol at 70°C there is added 
with stirring 0.5 part of 1 : 6-di-(N t : N. l -p- 
chlorophcnyldiguanido-N^rN.'j-hexane and 50 
stirring and heating are continued until a uni- 
form solution is obtained. To this is added a 
solution of 0.5 part of Cetrimide in SO parts 
of water and the mixture is stirred and homo- 
genised to give an antiseptic cream suitable for 55 
medical or veterinary purposes. 

Example 10 
A solution of 0.5 part of 1 : 6-di-(N t : N. 
chiorophenyldiguanido-N- : N-'-;-hexan* di-D- 
gluconate in 70 parts of water at 60°C. is 60 
added to a fused mixture at 60° C. of 15 parts 
of arachis oil, 9 parts of cetostearyl alcohol 
and 1 part of Cetomacrogol 1000 B.P.C. con- 
taining 0.2 part of 1 : 6-di-{N l : N r , -f^hioro- 
phenyidiguanido-N-rNj^-hexane dipalmitate. 65 
The mixture is stirred to form an emulsion, 
adjusted to 100 parts by the incorporation of 
warm water, homogenised and cooled to give 
a cream suitable for topical use for the pre- 
vention and treatment of bacterial infections 70 
of the skin. 

ALFRED O. BALL, 
Agent for the Aoolicants. 
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